The acoustic quality of a room for music cannot easily be determined. As timbre is important in music it is possible that the perceived change in timbral quality of a sound in spaces may form the basis for a measure of acoustic quality. The just noticeable difference (JND) in the timbre of steady state stimuli was measured using a 2AFC for different listening environments in an experiment that varied spectral centroid. It was found that the JND in spectral centroid is significantly varied by changing the listening position in a room and by the presence of room reflections.
INTRODUCTION
Since different musical instruments and speech sounds have different qualities, timbre perception contributes to a kind of object recognition with substantial aesthetic and communicative value (1). The perception of timbre has great value in room acoustics since the perceived change in the quality of musical instruments and speech forms the important part of the acoustic quality of the listening environment. Common dimensions of timbre have been quantified psychophysically in terms of spectral centroid, degree of spectral variation, and rise time using MDS (multidimensional scaling method) and similarity judgement techniques. In these studies, one dimension seemed to correspond to the centroid of amplitude spectrum (2, 3) . In the present work, an experiment investigated the perception of timbre in rooms as a measure of their acoustic quality. JNDs in the timbre of 1 IOms tone bursts, including rise/decay time, were measured in different listening environments.
EXPERIMENTAL ARRANGEMENT
Five component harmonic stimuli at 440Hz were employed. The centroid of the standard stimuli was tixed at 2.95 (the median amplitude of each component of the standard was set at OS) while the comparison stimuli were varied from 2.93 to 2.41 in steps of 0.02, with a negative spectral tilt. Spectral centroids were calculated using the frequency weighted formulae (1) used by Kendall (4) . The digitally generated stimuli were reproduced and recorded in an anechoic chamber and at five different listening positions in the reverberant room using a dummy head and omni-directional speaker. The recorded test stimuli were fed into the computer hard-disk and reproduced to listeners through open type headphones. Four male postgraduates and three female undergraduates from Sydney University, three of whom had musical backgrounds, voluntarily participated in this experiment. A t-test showed that timbre perception in the anechoic room was significantly different (p<O.OS) to timbre perception at every position in the reverberant room (TABLE I) . No significant difference between listeners was found. In the reverberant room, the measured JND at PI is significantly different (p<O.O5) to the other four positions (Po, P2, P,, P4). The difference between the position PI and the position P3, P4 was significant QcO.05). However, no significant difference was found between Po and the other three positions (P2, P,, P4).
CONCLUSIONS
The JND of timbre in a room was found to be useful indicator of the acoustics of a room. Room reflections (sequence of early reflection) appear to strongly contribute to timbre perception. However, the results from different listening positions suggest that there exist other factors, such as the time history and spectral content of room reflections, which significantly influence the spectral content of the sounds in a room. Future work will be aimed at linking preferences for music, recorded at different room positions, to timbre JNDs and changes in spectral centroid.
